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luminance adj level $1 and color same 
assignment same (pixel$l or luminance or 
color? 1) and conver$5 nearlO luminance 
and print $4 and brightness near20 
luminance 

luminance adj level? 1 and color same 
assignment same (pixel? 1 or luminance or 
color? 1) and conver?5 near 10 luminance 
and print$4 and brightness nearSO 
luminance 

14 luminance adj level? 1 and color same 

assignment same (pixel? 1 or luminance or 
color? 1) and conver?5 nearlO luminance 
and print? 4 and brightness 

14 (luminance adj level? 1 and color same 

assignment same (pixel? 1 or luminance or 
color? 1) and conver?5 nearlO luminance 
and print$4) and (luminance adj level ?1 
and color same assignment same (pixel? 1 
or luminance or color? 1) and conver$5 
nearlO luminance and print? 4 and 
brightness ) 

(luminance adj level? 1 and color same 
assignment same (pixel? 1 or luminance or 
color? 1) and conver?5 nearlO luminance 
and print? 4) and (luminance adj level ?1 
and color same assignment same (pixel?l 
or luminance or color? 1) and conver?5 
nearlO luminance and print?4 and 
brightness ) and 345/?. eels . 
19 (bright? 6 or luminance) adj level? 1 and 
color same assignment same (pixel?l or 
luminance or color? 1) and conver?5 nearlO 
(bright? 6 or luminance) and print? 4 

25 (bright? 6 or luminance) near 4 level $1 and 
color same assignment same (pixel?l or 
luminance or color? 1) and conver?5 nearlO 
(bright? 6 or luminance) and print? 4 

419 (bright? 6 or luminance) near4 level? 1 and 
color same (select?8 or assign?7) same 
(pixel?l or luminance or color?l or 
bright? 6) and conver?5 nearlO (bright? 6 
or luminance) and print? 4 
227 (conver?6 or correct?5 or threshold or 
reduc?6 or error or 

distortion) nearlO (bright? 6 or luminance) 
near4 level?! and color same (select?8 
or assign??) same (pixel? 1 or luminance 
or color? 1 or bright? 6) and conver?5 
nearlO (bright? 6 or luminance) and 
print?4 

163 (conver?6 or correct?5 or threshold or 
reduc?6 or error or 

distortion) near6 (bright? 6 or luminance) 
neaf4 level?l and color same (select?8 
or assign??) same (pixel?l or luminance 
or color?l or bright?6) and conver?5 
nearlO (bright? 6 or luminance) and 
print?4 

172 (conver?6 or correct?5 or threshold or 
reduc?6 or error or 

distortion) near 6 (bright? 6 or luminance) 
near4 level?l and color same (select?8 
or assign?? or index?3 or address?5) same 
(pixel? 1 or luminance or color? 1 or 
bright? 6) and conver?5 nearlO (bright?6 
or luminance) and print? 4 
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17 I (conver$6 or correct$5 or threshold or 
reduc$6 or error or 

distortion) near6 (bright$6 or luminance) 
near4 level$l and color same (select$8 
or assign$7 or index$3 or address$5) 
nearlO (pixel$l or luminance or color$l 
or bright$6) nearlO conver$5 nearlO 
(bright$6 or luminance) and print$4 
(conver$6 or correct$5 or threshold or 
reduc$6 or error or 

distortion) near6 (bright$6 or luminance) 
near4 level$l and color same (select$8 
or assign$7 or index$3 or address$5) 
nearlO (pixel$l or luminance or color$l 
or bright$6) nearlO conver$5 nearlO 
(bright$6 or luminance) and print$4 and 
epson 

((conver$6 or correct$5 or threshold or 
reduc$6 or error or 

distortion) near 6 (bright$ 6 or luminance) 
near4 level$l and color same {select$8 
or assign$7 or index$3 or address$5) same 
(pixel$l or luminance or color $1 or 
bright$6) and conver$5 nearlO (bright $6 
or luminance) and print $4 ) and epson 
((bright$6 or luminance) near4 level$l 
and color same (select$8 or assign$7) 
same (pixel$l or luminance or color$l or 
bright$6) and conver$5 nearlO (bright$6 
or luminance) and print$4 ) and epson 
"6539111" and luminance andcolor and 
weight$4 and values 



"6539111" and luminance and color and 
weight $4 and values 



"4488245" and camera and luminance and 
color and weight$4 and values and print$3 
and conver$5 and rgb and scan$4 and 
pixel $1 and luminous and chroma $8 
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Detailed Description Text - DETX (21): 

As shov>^n In FIG. 4, Red, Green, and Blue (RGB) color-pixel data from 
dithering engine 204 are provided as input to mode selecting circuit 403 



v/lierein each pixel consists of 4 Red data bit Red data. 4 Green data bits, and 
4 Blue data bits. Mode selecting circuit 403 also receives mode select signal 
FRCLEVEL[1 :0] which indicates whether 2-, 4 -, 8-. or 16-levels of gray scaling 
is desired. Depending on the value of mode select signal FRCLEVEL[1 :0], mode 
selecting circuit 403 passes selected RGB color- piKel data to its output 
according to a predetermined scheme. Referring now to Table 1 which 
illustrates the scheme implemented by mode selecting circuit 403 in the current 
embodiment. 



Detailed Description Text - DETX (31 ): 

In accordance to present invention, the display area is divided into tiles 
vvtierein each tile has a predetermined dimension of 16.tirnes.16 pixels. It is 
to be appreciated that the display area can be divided into tiles of any size. 
Reference is now made to FIG. 5 illustrating, as an example, a 640.times.4S0 
pixels display area that is divided into tiles in accordance to the present 
invention. As shossTi in FIG. 5, the tiles are numbered sequentially from left 
to right along each row and from top to bottom along each column. 




Detailed Description Text - DETX (67): 

Turning now to FIG. 10 there is shovw image 1002 created from physical data. 
For example, Image 1002 can be a frame from a sequence of television frames. 
Or, for example, image 1002 can be one frame from a photographic movie film, or 
image 1002 can be a presentation on a cathode ray screen of radar data 
collected during air traffic control operations, or fiirther, image 1002 can be 
a presentation in a militai^ viewer showing a target for the purpose of aiming 
a weapon at the target, etc. In all oases, image 1002 is presented as discrete 
pixels 1006. Pixels 1006, may for example, be black and white presentations 
with a scale of gray with a chosen number of levels of scale of gray, such as 8 
levels, 16 levels, 32 levels, etc. Alternatively, pixels 1006 may be color 
representations of an image, and can have a number of bits assigned In each 
pixel for the representation of primary colors in order to generate a color 
image on a television screen, a computer screen, etc. 



Detailed Description Text - DETX (116): 

Input and output interface card 22.020 (I/O card) provides an interface 
between computer bus 22,002 and input and output devices which gather data from 
the outside world, or generate an output which affects the outside world. 
Input and output devices include the monitor 22,022 of the computer on which 
the CPU 22.004 writes information, a printer (not shown, could also be on 
network 22,012 ) on which CPU 22,002 prints infonnation, a mouse 22,024 for a 
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Brief Summary Text - BSTX (29): 

U,S. Pat. No. 4.258,385 to Greenberg et al, 
issued on Mar. 24, 1981, 
discloses an interactive editing system for 
video production. The video 
signals are l^roken into RGB memory planes, 
and may be altered on a 
pixel-by-pixel basis by the generation of a 
physical or electronic mask. The 
area within the mask may then be altered and 
then recombined with the original 
image. The electronic mask is generated on 
the x.y physical axis of the image 
by a track ball, digitizing table, or a keyboard. 
The physical mask is scanned 
by a camera and converted to an electronic 
mask. 
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Detailed Description Text - DETX (6): 

Referring now to FIG. 3. the adaptive error diffusion stage or system 16 is 
represented by the dotted lines surrounding the various components located 
between the input super pixel scanner stage 10 and the output color or 
monochromatic printer stage IS. The adaptive error diffusion system 16 
includes an input summing and memory stage 66 which is connected to receive 
sub-super pixel data via one input 68 from the scanner 10 and is operative to 
sum and store all gray scale values within each sub-super pixel (22 in FIG. 2) 
v/ithin each larger super pixel 20. Output data from the summing and memory 
stage 26 is applied via line 70 as an input to a second summing stage 72 
wherein all of the summed sub-super pixel information actually scanned by the 
scanner 10 is generated on output line 74 and applied to a divider stage 76. 
The divider stage 76 is operative to divide the summed output data, S, on line 
74 into discrete gray table and gray level data, G, on line 78 which Is applied 
as shown by way of an output line SO to an adjustment control stage 82 to be 
described in further detail below. This gray level data, G, vvilL or example, 
be within one of the 16 or 32 subdivided levels of a gray table representing 
and digitizing the entire 256 levels of the well knosvn gray scale. 



Detailed Description Text - DETX (7): 
The summed data, and the gray ieyel data, G, are additionally ac 






Brief Summary Text - BSTX (8): 

Other techniques attempt to convert gray 
image to binary or lesser level 
gray while attempting to preserve gray density 
of the Images. One such 
technique, called error diffusion, attempts to 
maintain gray density by making 
the conversion from gray pixels to binary or 
other Icvv^er level pixels on a 
pixel-by-piKel basis. This procedure involves 
comparing each pixel with a 
threshold value, and forwarding the difference 
to neighboring pixels in a 
selected group, in accordance v/ith a weighting I' 
scheme. In this manner all 
errors can be distributed and accounted for in 
the conversion process. It is 
therefore critical that an appropriate weighting " 
scheme be selected that can 
both accommodate complex image information 
and process the image information in 
real-time, as required by today's image 
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Summary of Invention Paragraph - BSTX (19): 

[0017] Preferably, the data converter comprises a iuminance calculator for 
converting the color data for each pixel to first luminance data representing 
one of a first number of luminance levels, and a MM level processor for 
further converting the first luminance data for each pixe! to second luminance 
data representing one of the plurality of iuminance levels, the plurality being 
a second number smaller than the first number. This method further reduces, 
for example, 256 luminance levels to 8 levels, thereby simplifying color 
assignment. 



Summary of Invention Paragraph - BSTX (20): 

[0018] Preferably, the gray ieyel processor comprises a distribution 
calculator for calculating a luminance distribution by counting for each 
luminance ievei of the first number the number of pixels whose corresponding 
luminance data represents that luminance level and for detecting one or m ore 
luminance levels that represent local pixel count minimum s in the iuminance 
distribution; and threshold value selecting means for setting threshold values 
based on the one or more minim urns. The gray level processor is adapted to 
reduce the first number of luminance levels to the second num ber based on the 
threshold values. A print image accurately reflecting the brightness of the 
source image can thus be created by using the luminance levels near these 



i4 




data representing one of the plurality of iuminance levels, the plurality being 
a second number smaller than the first number. This method further reduces, 
for example, 256 luminance levels to 8 levels, thereby simplif/ing color 
assignment. 



Summary of Invention Paragraph - BSTX (20): 

[0018] Preferably, the gray level processor comprises a distribution 
calculator for calculating a iuminance distribution by counting for each 
iuminance ievel of the first number the number of pixels whose corresponding 
iuminance data represents that luminance leveL and for detecting one or more 
iuminance levels that represent local pixel count minim ums in the luminance 
distribution; and threshold value selecting means for setting threshold values 
based on the one or more minimum s. The gray J ey el processor is adapted to 



reduce the first number of luminance levels to the second number based on the 
threshold values. A print Image accurately reflecting the brightness of the 
source image can thus be created by using the luminance levels near these 
transition points as the threshold values for reducing the number of lum inance 
levels. 



Summary of Invention Paragraph - BSTX (21 ): 

[0019] Preferably, the distribution calculator is adapted to smooth the 
iuminance distribution, and to detect the one or more minimum s from the 
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Detail Description Paragraph - DETX(16): 

[0075] The source data capturing unit 1 1 is a file reading controller, 
scanner, or similar device for capturing as source data full-color image or 
other image data from which the print data is to be generated. The capturing 
may be scanning an image or reading an image stored on an external disk, a 
CD-ROM, a memory card, or other storage device or medium. The source data is 
then stored in the source data memory 21 as color data (RGB color data or CMYK 
color data). Such stored source data stored is read pixel -by -pixel by the 
read/write controller 16, and is transferred to the luminance calculator 17. 
As further described below, the luminance calculator 17 calculates (that is. 
converts a color value to a luminance value) a single luminance value for the 
plural color values defining each pixeK and stores the result. Thus, the 
source data (color data) in which each pixel is defined by RGB (or CMYK) color 
intensity values is converted to luminance data in which each pixel is defined 
by one of a plurality of luminance levels or gray levels . The luminance data 
stored for each pixel is further convefled by the gray ievei processor 1 S to 
luminance data on a scale with even fewer levels . The gray level processor 18 
is further described below. The scale-reduced iu nil nance data output by the 
gray level processor 18 is d:ored in the luminance data memory 22 in memory 
unit 20. 



Detail Description Paragraph - DETX (17): 




m 



Detail Description Paragraph - DETX(17): 

[0076] The luminance data so obtained and then further stored In the memory 
unit 20 is read by the color assignment unit 13, which then assigns a specific 
color to each pixel according to its luminance level. Operation of the color 
assignment unit 13 is also described in more detail belov/. The source data to 
which colors have been assigned by the color assignment unit 13 Is then stored 
as print data in the print data memory 23. This stored print data is output by 
the print data output controller 24 as a logo data file or as print data to the 
printer, for example, or to another converter or processor (not shown in the 
figure) for conversion from RGB color data to CMYK color data, for example. 



Detail Description Paragraph - DETX(18): 

[0077] The parameter input controller 12 enables inputting data for setting 
the parameters and conditions (referred to below as the parameter data) of 
certain processing operations, including the threshold values used by the gray 
level processor 18 for reducing the number of luminance level 
data to a smaller number of luminance levels, and those used for the color 



s of the luminance 



assignments of the color assignment unit 13. Controller 12 also passes the 
input parameter data to the gray level processor 18 or color assignment unit 

13. 
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Detail Description Paragraph - DETX (29): 

[00S5] A conversion process v/hereby the gray leve! processor 18 reduces the 
number of luminance levels is described next with reference to FIG. 3, vyhich is 
a llinctional block diagram of a gray level processor 18 according to a 
preferred embodiment of the invention. It is assumed here that the luminance 
calculator 17 has converted RGB color data to 256 -ievei luminance data. The 
number of luminance levels is preferably further reduced to facilitate color 
assignment. The gray level processor 18 therefore reduces this 256 -levei 
{uminance data to fewer levels, specifically 8 levels in this example. 



Detail Description Paragraph - DETX (30): 

[0086] It will be noted that this step of further reducing the number of 
iuminance levels Is not required if, for example, the luminance calculator 17 
has already reduced the source data image to 8 luminance levels by applying 
equation (3) above. However, if the luminance calculator 1 7 initially reduces 
the image to 8 iuminance leveis using simple division, it is difficult to 
achieve the subtle gradients that better match the luminance distribution 
(i.e., the number of pixels per luminance ievel) in the source image. However, 



if the image is first converted with high iuminance resolution and is then 
reduced to a lower resolution, the final gradations will better represent the 
luminance distribution of the source image. If the source image is first 
converted to luminance data using fine gradations (such as 256 levels), for 
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assignment. The gray level processor 18 therefore reduces this 256 -level 
luminance data to fewer levels, specifically 8 levels in this example. 



Detail Description Paragraph - DETX (30): 

[0086] It will be noted that this step of further reducing the number of 
luminance ievels is not required if, for example, the luminance calculator 17 
has already reduced the source data image to 8 luminance levels by applying 
equation (3) above. However, if the luminance calculator 1 7 initially reduces 
the Image to 8 luminance levels using simple division, it is difficult to 
achieve the subtle gradients that better match the luminance distribution 
(i.e., the number of pixels per luminance ievei ) in the source image. However, 
if the image is first converted v/ith high luminance resolution and is then 
reduced to a lower resolution, the final gradations will better represent the 
luminance distribution of the source image. If the source image is first 



(such a*^^ 



256 levek 



UoL 



converted to luminance data using fine gradations 
example, the luminance distribution can be determined with high resolution. 
The iuminance data can then be reduced to fewer (lov/ resolution) gradations 
based on threshold values determined from the luminance distribution. By thus 
convertinci a full-color image to a lov/ resolution gray scale image, the actual 
iuminance distribution of the source image can be better reflected in the color 
5signments of the print data. 
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Detail Description Paragraph - DETX (31): 

[00S7] The gray level processor 18 shown in FIG. 3 sequentially counts the 
number of pixels in each iuminanoe ievel compares each pixel count with those 
at the luminance levels before and after the level of the respective pixel 
count to detect one or more minlmums in the luminance distribution curve, and 
uses these minimums as the threshold values for color assignment. To achieve 
this, the gray level processor 18 tabulates the pixel count for each luminance 
ievei in the image, i.e., calculates the iuminance distribution, and detects 
the minimums used as the threshold value from the distribution curve. 



Detail Description Paragraph - DETX (32): 

[0088] This process could be skipped and the threshold values determined by 
evenly dividing the luminance levels obtained from the luminance calculator 17, 
and the image then converted to a low resolution gray scale image using these 
threshold values. Hov/ever, the threshold values obtained by such even division 
will not accurately reflect the change in luminance that is characteristic of 
the source data, and the pattern of the resulting print image may be completely 
different from the source image. It is therefore desirable to determine the 
threshold values characteristic of the image by first analyzing the iuminance 
distribution of the source image. The gray level processor 1 8 is further 
described belov</. 
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l^jll^ Detail Description Paragraph - DETX (63): 

1 [01 19] If searching for the threshold values is selected {S202 returns yes), 
^11^ the number of pixels of each luminance level in the imaae is counted to 
mi i determine the distribution of pixels amona the luminance levels in the imaae 
il^il^ (S203). The resulting luminance distribution is preferably smoothed as has 
^iii been explained above. Minimums meeting specific conditions are then detected 
from the iuminance distribution (S204). It should be noted that these minimums 
^Sls can be detected bv findina luminance levels where the pixel count stops 
® \\\ decreasing and begins increasing such as described above, or using other 
^= 1 ^ methods that will be apparent to one skilled in the art. Valleys without a 

: specific size and depth, and valleys having more than a specified number of 
^ m pixels in the distribution curve, can be omitted from use as a local minimum. 
M \ This minimum detection step (S204) is further described in detail below. 

iiil i \ Detail Description Paragraph - DETX (64): 

I [0120] After the minimums in the distribution have been detected, the 
^ i I threshold values are defined based on the iuminance levels of the detected 
ggjfj i \ minimums (S205). As previouslv noted, the luminance levels of the minimums can 
1 be used directly as the threshold values, or these levels can be processed in 
% some way to determine the threshold values. Once the threshold values are 
^ determined, the luminance data is converted to fewer luminance levels (8 in 
1 this example) based on the threshold values (3206). 
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